Challenging SNP impact on caspofungin resistance by full-length FKS1 allele replacement in Candida lusitaniae.
A strain of the opportunistic pathogenic yeast Candida lusitaniae was genetically engineered for full-length replacement of the FKS1 gene encoding the target of echinocandin antifungals in order to assess the impact of FKS mutations on echinocandin resistance and reduced echinocandin susceptibility (RES). FKS1 allelic exchange was achieved by transforming C. lusitaniae with two DNA fragments covering the entire FKS1 ORF. Both fragments overlap a 40 bp region where SNPs or small indels of interest were inserted. To target integration at the FKS1 locus, each DNA fragment was fused with split auxotrophic markers of which complementary truncated parts were previously inserted into the chromosomal regions flanking FKS1, allowing selection on minimal medium. Three SNPs described in the FKS1 hotspot (HS) regions HS1 or HS2 of clinical isolates of Candida albicans were expressed at an equivalent position in C. lusitaniae and were confirmed to confer either reduced susceptibility (F641V) or full resistance (S645P and R1361G) to caspofungin. The F659 deletion reported in an FKS2 allele of Candida glabrata and the naturally occurring P660A substitution in FKS1 of Candida parapsilosis were shown to confer a 256-fold and 6-fold increase in caspofungin MIC, respectively, when introduced into an FKS1 allele of C. lusitaniae. We have successfully developed a C. lusitaniae strain for the expression of full-length FKS1 alleles harbouring known mutations contributing to reduced susceptibility or resistance to caspofungin, thus opening the way for the screening of other FKS1/FKS2 mutations potentially involved in RES.